Karyological studies on 16 species of Vicia L., including 10 species from the Egyptian flora are presented. Chromosome counts are observed for two species for the first time (2n=10 in V cinerea and V nigra). A diploid number of 2n=10 (x=5) has been found in 4 species, 2n=12 (x=6) in 2 species and 2n=14 (x=7) was recorded in 10 species V hirsuta was found to have 2 B-chromosomes. The karyotype in the examined species is more or less symmetric. However, considerable variations exist in chromosome size among the species studied. The results of the present study confirm that x=7 may be considered the basic number in the genus. 442•@ E. A. Kamel Cytologia 64
The genus Vicia L. is one of the largest genera in the family Leguminosae (Fabaceae) , which belong to the subfamily Papilionoideae (Faboideae) of tribe Vicieae, which comprise 5 genera. More than 140 species belong to this genus (Mabberley 1987) . They are categorized into 4 sections: Cracca, Ervum, Euvicia (Vicia) and Faba (Yamamoto 1973) . These 4 sections differ in their morphological and evolutionary status. Chooi (1971) noticed that Ervum is the most primitive section, then Cracca, while Vicia and Faba are the most advanced ones . Vicia species, mostly annual and perennial, occur most frequently in grassy, hedge row and wood-land habitats, often in maritime and montane regions, on calcareous and slightly acid soils . They have many horticultural uses. The field bean, V faba and V sativa are both used as green manure, being effective in nitrogen fixation (Huxley 1992) . The genus is represented in the Egyptian wild flora by about 16 species (El-Hadidi and Fayed 1995) .
The chromosomes reveal the full range of cytogenetical possibilities for understanding the delimitation, affinities and evolution of taxa (Moore 1978) . Karyotype studies were principally based on the idea that symmetrical karyotypes are more primitive than asymmetrical ones; longer chromosomes than shorter ones; median centromeres with chromosome arms of equal length were more primitive than chromosomes with arms of unequal length; low basic numbers had given rise to higher ones. These features are based on the comparison between karyotypes of known relative antiquity, as determined through classical taxonomy (Sharma 1990 Li and Wang (1995) on V amurensis, V pseudo-orobus and V japonica; Sahin and Babac (1995) on V anatolica, V mollis, V noena, V sericocarpa , V cracca, V cappadocica, V koeieana and V galilaea; Sahin et al. (1996) on V caeserea and Huang and Zhao (1997) 
Chromosomes
numbers vary from 2n= 10, 2n=12 to 2n=14. More than 55 species of the genus were found to have 2n= 14 (Fedorov 1969) . However, the most common basic number in the genus is x=7. The present study deals with the use of some important chromosomal characteristics to address the karyotype evolution in the genus as inferred from investigations on 16 species representing the 4 sections.
Materials and methods
The source and origin of the examined species are given in Table  1 been also estimated as the interchromosomal asymmetry index (A2) using Pearson's dispersion coefficient, that is the ratio between the standard deviation and the mean chromosome length (Romero Zarco 1986). The existence of previous chromosome counts for the studied species has been verified in the indexes of plant chromosome numbers by Fedorov (1969) , Goldblatt (1981b Goldblatt ( , 1984 Goldblatt ( , 1985 Goldblatt ( , 1988 and Goldblatt and Johnson (1990 , 1991 . Results and discussion A summary of the cytological data of the species studied is given in Table 2 and their karyotypes are illustrated in Figs. 1-16 . Among the 16 species studied a somatic chromosome number of 2n=14 with x=7 has been found in 10 species, 2n= 12 (x=6) is recorded in 2 species (V angustifolia, faba) and 2n= 10 with x-=5 was scored in 4 species (V cinerea, V cordata, V nigra, V sativa).
The counts of somatic chromosome numbers recorded in 14 species are in agreement with earlier reports on these species (Fedorov 1969 , Goldblatt 1981 , 1984 , 1985 , 1988 , Goldblatt and Johnson 1990 , 1991 , 1994 . The count of 2n= 10 with x =n= 5 is recorded for the first time in V cinerea and V nigra. The records of diploid chromosome number in all species studied is an indication that polyploidy is not common in the genus.
Mean chromosome length (MCL) values vary between species (Table 2 ). The highest value (8.49±1.46 ,um) is recorded in V faba, while the lowest value (1.971-0.15m) is found in V monantha. In the remaining species, chromosomes with MCL values ranging between 2.07 and 6.39 pm.
The karyotypes of the examined species are considerably symmetric with regard to chromosome length. The most variable chromosomes in length are found in V faba (SE of MCL=1.46 um), whereas the most similar chromosomes are scored in V dasycarpa (SE of MCL= 0.14 , um) . The variation in length among chromosomes of the species studied is also reflected in the values of A2. In general, higher A2 values are scored in species with higher degrees of variation in length.
Most of the species studied have karyotypes of metacentric to submetacentric chromosomes as indicated by their mean r-values, whereas the lowest value (1.27 ± 0.09) is recorded in V monantha, the highest value (4.98 ± 2.19) is found in V angustifolia.
The degree of karyotype asymmetry as indicated by TF% values ranges between 23.78% in V angustifolia and 43.99% in V monatha. Standard error of mean r-values also indicates the low degree of karyotype asymmetry in the majority of the species studied. Al values show the high degree of karyotype symmetry in most species (Table 2) . is characterized by the presence of SAT in the short arms of 4th pair, whereas V. hirsuta is characterized by the presence of two B-chromosomes. Of the studied species, subtelocentric and telocentric chromosomes are found in seven species (Table 2) . Senn (1938) had reported that the basic chromosome number of x=8 is the most frequent number in the subfamily Faboideae. He postulated that other numbers arose as a result of aneuploid loss or gain or duplication of this number. However, Goldblatt (1981a) suggested x=14 for the subfamily and postulated that x=6 or 5 is derived through aneuploid reduction processes. Occurrence of x=5, 6, 7 in the present study, indicates that aneuploidy is common in the genus. The results of the present study also support the idea that x=7 may be the basic number in the genus. Stebbins (1974) , Moore (1978) and Sharma (1990) had reported that the karyotype varied in the degree of symmetry among the plant genera and species. Symmetrical karyotypes are considered more primitives than asymmetrical ones. The evolution of the latter from the former has been recorded in several genera. For example Crepis (Babcock 1947 Lenotodon (Rousi 1973) , Crotalaria (Gupta and Gupta 1978) , Phaseolus (Sarbhoy 1980) and Sesbania (Vijayakumar and Kuriachan 1995, Abou El-Enain et al. 1998 ). These authors argued that evolution of karyotype might be inferred from symmetry to asymmetry as a result of pericentric inversion or unequal translocation. However, in the light of the similarity in karyotype symmetry and asymmetry among the 16 species, the 7 species studied of the 2 sections (Cracca, Ervum) were found to be symmetric (TF%=35.14-43.99). However, 6 of the re- maining species of the other 2 sections (Vicia, Faba) were found to be asymmetric (TF%= 23.78-34.01). These results are in agreement with the previous reports of Chooi (1971) and Yamamoto (1973) for the genus species, that the species of Ervum and Cracca are the most primitive species and the species of Vicia and Faba are the most advanced ones. Chromosome measurements in the studied species are not in agreement with the view of Chooi (1971) and Yamamoto (1973) . i.e. sections Vicia and Faba (the most advanced ones) have the longest chromosomes (MCL = 6.39 + 0.34 gm in V peregrina and 8.49 + 1.46 gm in V faba respectively). On the other hand, the studied species of Ervum and Cracca have karyotypes comprised of 3 to 7 pairs of metacentric chromosomes as indicated by their mean r-values, whereas the species of Vicia and Faba have karyotypes of submetacentric to acrocentric chromosomes. 
